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7) ABSTRACT

A liquid crystal display panel and a driving method thereof
are provided. The driving method has steps of displaying
one screen by two frame figures which are driven by two
different driving voltages, such that liquid crystal molecules
corresponding to pixel units have two orientations; and
superimposing a brightness and a chrominance of the frame
figures to form a display figure of the screen. Because one
screen is displayed by two frame figures driven by different
driving voltages and superimposed, the liquid crystal mol-
ecules corresponding to the pixel units have two orienta-
tions, so as to improve the declining contrast of a wide

(51) Imt.ClL viewing angle and a color shift of a vertical alignment liquid
G09G 3/36 (2006.01) crystal display. Thus, the viewing angle can be wider. Only
GO2F 1/137 (2006.01) one TFT switch is needed for the panel, and an aperture ratio
GO2F 1/1362 (2006.01) and a penetration rate of the pixel are improved at least 20%.
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LIQUID CRYSTAL DISPLAY PANEL AND
DRIVING METHOD THEREOF

FIELD OF THE INVENTION

[0001] The present invention relates to a technical field of
liquid crystal displays, and in particular to a driving method
of a liquid crystal display panel, and a liquid crystal display
panel driven by the driving method.

BACKGROUND OF THE INVENTION

[0002] Liquid crystal displays (LCD), with the advantages
of being light and thin, has become one of the fastest
growing display panels. Compared with a cathode ray tube
display, thin film transistor (TFT-LCD) has a narrow view-
ing angle, and a high technical field of displays would be
limited, such as aerospace and medical. With the rapid
development of wide viewing angle of the LCD technical
field, the viewing angles of many products can reach a
horizontal viewing angle of 85° and a vertical viewing angle
of 85° or more.

[0003] Vertical alignment liquid crystal displays (VA-
LCD) have the advantages of a wide viewing angle, a high
contrast, and an alignment without friction, and have
become a common display in large sized TFT-LCD, and they
have the disadvantages of a declining contrast from a wide
viewing angle and a color shift.

[0004] To solve the foregoing problems, related manufac-
turers further developed a plurality of the pixel structures to
reduce the color shift, such as space low, which is dividing
the ITO area of the pixel unit to from several domains, the
domains with different brightness are disposed by TFT to
reach the low color shift effect from a wide viewing angle.
[0005] Refer to FIG. 1, which is an equivalent circuit of a
traditional vertical alignment liquid crystal display with a
pixel unit of three thin film transistors. A liquid crystal
capacitor Clc-A, a storage capacitor Cst-A, and charge-
sharing capacitors Ccs-A, Ccs-B are discharged by TFT1 in
pixel electrode A, and a liquid crystal capacitor Cle-B, and
a storage capacitor Cst-B are discharged by TFT2 in pixel
electrode B when Gn outputs a high level voltage, which can
achieve pixel voltage VpA and pixel voltage VpB being the
same, generally. TFT1 and TFT2 are turned off, Gn+l
outputs a high level voltage, TFT3 is turned on after
discharging, and Node C reaches a voltage which is the pixel
voltage VpB in pixel electrode B by dividing the voltage
from the charge-sharing capacitors Ccs-A, Ces-B. There is
a voltage between the pixel voltage VpA and the pixel
voltage VpB, such that the domains have different bright-
nesses to reach the low color shift effect from a wide
viewing angle.

[0006] However, there is a low aperture ratio existing in
the pixel, such that a penetration rate of a cell (an LCD
screen coupled with PCB and COF), and the cost of the
backlight would be increased.

[0007] The inventor has therefore tried to solve the exist-
ing problems and the disadvantage of the traditional vertical
alignment liquid crystal display and declining contrast from
a wide viewing angle, and a problem of a color shift.

SUMMARY OF THE INVENTION

[0008] An object of the present invention is to provide a
driving method of a liquid crystal display panel and a liquid
crystal display panel, which improve a vertical alignment
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liquid crystal display with a problem of declining contrast
from a wide viewing angle and a problem of a color shift,
such that viewing angle can be wider.

[0009] To achieve the above object, the present invention
provides a driving method of a liquid crystal display panel
which comprises steps of: displaying one screen by two
frame figures, wherein the two frame figures are driven by
two different driving voltages respectively, such that liquid
crystal molecules corresponding to pixel units have two
orientations; and superimposing a brightness and a chromi-
nance of the two frame figures with each other to form a
display figure of the screen.

[0010] In one embodiment of the present invention, each
of the two driving voltages driving the two frame figures has
a polarity and a voltage value, the polarity of the two driving
voltages are identical, and the voltage value of the two
driving voltages are different.

[0011] In one embodiment of the present invention, each
of the two driving voltages driving the two frame figures has
a polarity and a voltage value, the polarities of the two
driving voltages are different, and the voltage values of the
two driving voltages are different.

[0012] To achieve the above object, the present invention
further provides a liquid crystal display panel which
includes a data line for transmitting data signals, a scan line
for transmitting scan signals, a switch connected between
the data line and a pixel electrode and turned on by receiving
the scan signals of the scan line, a storage capacitor con-
nected between the pixel electrode and a common electrode,
and a liquid crystal capacitor including an end connected to
the pixel electrode. The data signals of the data line is
transmitted to the storage capacitor through the switch when
the switch is turned on by receiving a turn-on signal of the
scan line, such that the storage capacitor is charged to reach
a corresponding electric potential based on the data signals,
and the pixel electrode has the corresponding electric poten-
tial.

[0013] In one embodiment of the present invention, the
switch includes a source connected to the data line, a drain
connected to the pixel electrode, and a gate connected to the
scan line.

[0014] In one embodiment of the present invention, the
other end of the liquid crystal capacitor is connected to the
commor electrode.

[0015] In one embodiment of the present invention, the
liquid crystal display panel further comprises a figure dis-
play area, the figure display area includes a pixel area
formed by alternately arranging a plurality of the data lines
and a plurality of the scan lines, and each of the pixel units
is disposed in the pixel area.

[0016] In one embodiment of the present invention, the
liquid crystal display panel further comprises a source driver
and a gate driver, the source driver is coupled with the data
lines for providing the data signals to the figure display area,
and the gate driver is coupled with the scan lines for
providing the scan signals to the figure display area.
[0017] The advantage of the present invention is that by
displaying one screen by two frame figures which are driven
by two different driving voltages respectively and superim-
posed with each other, such that liquid crystal molecules
corresponding to pixel units have two orientations at differ-
ent time. For a vertical alignment liquid crystal display, a
problem of declining contrast from a wide viewing angle
and a problem of a color shift can be improved, such that
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viewing angle can be seen from a wider angle. Furthermore,
the liquid crystal display panel of the present invention only
needs a thin film transistor (TFT) switch, and an aperture
ratio and a penetration rate of the pixel is improved at least
20%.

DESCRIPTION OF THE DRAWINGS

[0018] In order to more clearly illustrate the embodiments
or the prior art technical solutions embodiment of the
present invention, will implement the following figures for
the cases described in the prior art or require the use of a
simple introduction. Obviously, the following description of
the drawings are only some of those of ordinary skill in
terms of creative effort without precondition, you can also
obtain other drawings based on these drawings embodiments
of the present invention.

[0019] FIG. 1 is an equivalent circuit of a traditional
vertical alignment liquid crystal display with a pixel unit of
three thin film transistors.

[0020] FIG. 2 is a schematic view of a driving method of
a traditional vertical alignment liquid crystal display.
[0021] FIG. 3 is a schematic view of an orientation of a
traditional vertical alignment liquid crystal display.

[0022] FIG. 4 is a schematic view of an orientation of a
driving method of a vertical alignment liquid crystal display
of the present invention.

[0023] FIG. 5is an average time effect of an orientation of
a driving method of a vertical alignment liquid crystal
display of the present invention.

[0024] FIG. 6 is a schematic view of an embodiment of a
driving method of the present invention.

[0025] FIG. 7 is a schematic view of another embodiment
of a driving method of the present invention.

[0026] FIG. 81is a schematic view of another embodiment
of a vertical alignment liquid crystal display of the present
invention.

[0027] FIG. 9 is a schematic view of pixels of the present
invention.

[0028] FIG. 10 is an equivalent circuit of pixel units.
DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENTS
[0029] The following description of the embodiments with

reference to the attached drawings illustrates how the pres-
ent invention may be used to implement a particular embodi-
ment.

[0030] Refer to FIG. 2, a screen of a traditional vertical
alignment liquid crystal display is driven by one voltage, and
a figure is displayed by a frame. In FIG. 2, “figure n” means
the n” figure, and “frame n”” means the n” frame. Each of the
frames has some pixels, one of the pixels is indicated by
“pixel M”. The traditional vertical alignment liquid crystal
display is driven by one voltage, such that liquid crystal
molecules of a pixel have only one orientation. Refer to FIG.
3, the orientation angle o of all of the liquid crystal mol-
ecules is the same.

[0031] The present invention provides a driving method of
a liquid crystal display panel which comprises steps of:
[0032] (1) displaying one screen by two frame figures,
wherein the two frame figures are driven by two different
driving voltages respectively, such that liquid crystal mol-
ecules corresponding to pixel units have two orientations.
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[0033] (2) superimposing a brightness and a chrominance
of the two frame figures with each other to form a display
figure of the screen.

[0034] One screen is driven by two different driving
voltages respectively, such that liquid crystal molecules of
each of pixels include an orientation angle o and orientation
angle p at different times. Refer to FIG. 4, frame 2» and
frame 2n+1 are adopted to display figure n. Refer to FIG. 5,
frame 2r and frame 2n+1 are superimposed for displaying
figure n. According to an average time effect, liquid crystal
molecules of each of pixels in one screen have two orien-
tations at different time, such that the viewing angle can be
seen from a wider angle.

[0035] Wherein frame 2z and frame 2r+1 are driven by
two different driving voltages respectively, and two methods
can be adopted, as follows:

[0036] Refer to FIG. 6, one method is that frame 2» and
frame 2r+1 are driven by two driving voltages, and each of
the two driving voltages has a polarity and a voltage value,
the polarity of the two driving voltages are identical, and the
voltage value of the two driving voltages are different, such
as frame 2r is driven by a large driving voltage, and frame
2n+1 is driven by a small driving voltage.

[0037] Refer to FIG. 7, the other method is that frame 2r
and frame 2n+1 are driven by two driving voltages, and each
of the two driving voltages has a polarity and a voltage
value, the polarity of the two driving voltages are different,
and the voltage value of the two driving voltages are
different, such as frame 2# is driven by a positive and large
driving voltage, and frame 2r+1 is driven by a negative and
small driving voltage.

[0038] The present invention further provides a liquid
crystal display panel adopting the driving method. Refer to
FIG. 8, the liquid crystal display panel includes a figure
display area 100, a source driver 200 and a gate driver 300.
[0039] The figure display area 100 includes a plurality of
the data lines DL (N* data lines DL 1 to DL N, shown in
FIG. 8), and a plurality of the scan lines GL. (M** scan lines
GL 1 to GL M, shown in FIG. 8), a pixel area 110 is formed
by alternately arranging the data lines DL and the scan lines
GL in FIG. 9, and each of the pixel units 120 is disposed in
the pixel area 110.

[0040] The source driver 200 is coupled with the data lines
DL for providing the data signals to the figure display area
100. The gate driver 300 is coupled with the scan lines GL
for providing the scan signals to the figure display area 100.
[0041] Refer to FIG. 10, which is an equivalent circuit of
pixel units 120, and each of the pixel units 120 has a data
line DL, a scan line GL, a switch T, a storage capacitor Cst,
and a liquid crystal capacitor Clc, wherein the switch T can
be a thin film transistor.

[0042] The source driver 200 is coupled with the data lines
DL for providing the data signals to the figure display area
100. The gate driver 300 is coupled with the scan lines GL
for providing the scan signals to the figure display area 100.
[0043] The switch T is connected between the data line DL
and a pixel electrode VA, and the switch T is turned on by
receiving the scan signals of the scan line GL. Specifically,
the switch T includes a source (not shown), a drain (not
shown), and a gate (not shown), the data line DL is con-
nected to the source, the scan line GL is connected to the
gate, and the pixel electrode VA is connected to the gate.
[0044] The storage capacitor Cst is connected between the
pixel electrode VA and a common electrode Com, an end of
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the liquid crystal capacitor is connected to the pixel elec-
trode VA, and the other end of the liquid crystal capacitor is
connected to a common electrode CF Com.

[0045] The data signals of the data line DL is transmitted
to the storage capacitor Cst through the switch T when the
switch T is turned on by receiving a turn-on signal of the
scan line GL, such that the storage capacitor Cst is charged
to reach a corresponding electric potential based on the data
signals, and the pixel electrode VA has the corresponding
electric potential, such that the pixel units 120 can display
figures.

[0046] The liquid crystal display panel of the present
invention only needs the switch T, and an aperture ratio and
a penetration rate of the pixel are improved at least 20%.
[0047] The present invention has been described with
preferred embodiments thereof and it is understood that
many changes and modifications to the described embodi-
ments can be carried out without departing from the scope
and the spirit of the invention that is intended to be limited
only by the appended claims.

What is claimed is:

1. A driving method of a liquid crystal display panel,
comprising steps of: displaying one screen by two frame
figures, wherein the two frame figures are driven by two
different driving voltages respectively, such that liquid crys-
tal molecules corresponding to pixel units have two orien-
tations; and superimposing a brightness and a chrominance
of the two frame figures with each other to form a display
figure of the screen.

2. The driving method of the liquid crystal display panel
according to claim 1, wherein each of the two driving
voltages driving the two frame figures has a polarity and a
voltage value, the polarity of the two driving voltages are
identical, and the voltage value of the two driving voltages
are different.

3. The driving method of the liquid crystal display panel
according to claim 1, wherein each of the two driving
voltages driving the two frame figures has a polarity and a
voltage value, the polarities of the two driving voltages are
different, and the voltage values of the two driving voltages
are different.

4. A liquid crystal display panel, including a plurality of
pixel units, and each of the pixel units comprising:

a data line for transmitting data signals;

a scan line for transmitting scan signals;

a switch connected between the data line and a pixel
electrode, and turned on by receiving the scan signals
of the scan line, wherein the switch includes a source
connected to the data line, a drain connected to the
pixel electrode, and a gate connected to the scan line;

a storage capacitor connected between the pixel electrode
and a common electrode; and

a liquid crystal capacitor including an end connected to
the pixel electrode, and the other end connected to the
common electrode;

wherein the data signals of the data line are transmitted to
the storage capacitor through the switch when the
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switch is turned on by receiving a turn-on signals of the
scan line, such that the storage capacitor is charged to
reach a corresponding electric potential based on the
data signals, and the pixel electrode has the correspond-
ing electric potential.

5. The liquid crystal display panel according to claim 4,
wherein the liquid crystal display panel further comprises a
figure display area, the figure display area includes a pixel
area formed by alternately arranging a plurality of the data
lines and a plurality of the scan lines, and each of the pixel
units is disposed in the pixel area.

6. The liquid crystal display panel according to claim 5,
wherein the liquid crystal display panel further comprises a
source driver and a gate driver, the source driver is coupled
with the data lines for providing the data signals to the figure
display area, and the gate driver is coupled with the scan
lines for providing the scan signals to the figure display area.

7. A liquid crystal display panel, including a plurality of
pixel units, and each of the pixel units comprising:

a data line for transmitting data signals;

a scan line for transmitting scan signals;

a switch connected between the data line and a pixel
electrode, and turned on by receiving the scan signals
of the scan line;

a storage capacitor connected between the pixel electrode
and a common electrode; and

a liquid crystal capacitor including an end connected to
the pixel electrode;

wherein the data signals of the data line is transmitted to
the storage capacitor through the switch when the
switch is turned on by receiving a turn-on signal of the
scan line, such that the storage capacitor is charged to
reach a corresponding electric potential based on the
data signals, and the pixel electrode has the correspond-
ing electric potential.

8. The liquid crystal display panel according to claim 7,
wherein the switch includes a source connected to the data
line, a drain connected to the pixel electrode, and a gate
connected to the scan line.

9. The liquid crystal display panel according to claim 7,
wherein the other end of the liquid crystal capacitor is
connected to the common electrode.

10. The liquid crystal display panel according to claim 7,
wherein the liquid crystal display panel further comprises a
figure display area, the figure display area includes a pixel
area formed by alternately arranging a plurality of the data
lines and a plurality of the scan lines, and each of the pixel
units is disposed in the pixel area.

11. The liquid crystal display panel according to claim 10,
wherein the liquid crystal display panel further comprises a
source driver and a gate driver, the source driver is coupled
with the data lines for providing the data signals to the figure
display area, and the gate driver is coupled with the scan
lines for providing the scan signals to the figure display area.
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